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FIELD OF THE INVENTION 
The present invention relates generally to telematics systems for vehicles and, more 
particularly, to telematics systems which may provide driving instructions or directions to a 
driver of a vehicle or which may provide other controls to an accessory or system of the 
25 vehicle. The present invention also relates generally to vehicle seating adjustment systems 
and, more particularly, to vehicle seating adjustment systems with memory adjustment. 

BACKGROUND OF THE INVENTION 
In- vehicle telematics systems or vehicle-based telematics systems, such as General 
Motor's ONSTAR®, Daimler's TELEAID™, Ford's RESCU® or the like, are common in 
30 vehicles today. Such telematics systems involve a telecommunication link from the vehicle 
to an operator or a voice input system at a service center or the like external to the vehicle. 
The driver of the vehicle may connect or communicate with an operator at the service center 



to request directions to a targeted location. The service center may provide directions to the 
targeted location based on the known position of the vehicle, which may be given to the 
service center operator by the driver, or which may be known by the operator via a link to a 
global positioning system (GPS) of the vehicle. 

However, in such concierge-type systems, typically all of the road names, exits to 
take, and directional headings/directions are given verbally by the service center operator to 
the driver all together while the driver is driving the vehicle. The driver is then typically 
expected to remember several directional driving instructions and often has difficulty in 
remembering the full directions. Although the driver may optionally remain on the line with 
the service center operator until the driver reaches the intended destination, which may take 
many minutes, such as ten, fifteen, twenty minutes or more, and/or the driver may call back 
to the service center for updated directions, these actions increase the cost of the service, 
since the service center typically charges for such calls. 

Therefore, there is a need in the art for a navigation system that overcomes the 
shortcomings of the prior art. 

SUMMARY OF THE INVENTION 

The present invention is intended to provide instructions or directions to a driver of a 
vehicle which are keyed or coded or linked to respective geographic locations, such that the 
particular instructions are provided in response to the geographic position of the vehicle at 
least generally corresponding to the particular geographic location associated with the 
particular instruction. The particular instructions are thus provided to the driver of the 
vehicle only when the geographic position of the vehicle is at or near the predetermined or 
preset waypoints or geographic locations corresponding to the respective particular 
instructions. 

According to an aspect of the present invention, a navigation system for a vehicle 

includes a vehicle-based telematics system, a vehicle-based global positioning system and a 

control. The telematics system is operable to receive a user input and to download directional 

information from a remote source to the control of the vehicle in response to the user input 

(often, for instance, in ONSTAR®, the user input may be a request from the driver to the 

remote source or service center operator for directions to a particular destination) and an 

initial geographic position of the vehicle, such as typically determined by the vehicle-based 

global positioning system. The directional information comprises at least two instructions, 

with each instruction being coded to or associated with or linked to a respective geographic 

location or waypoint. The control is operable to provide an output corresponding to each of 

2 



the at least two instructions in response to a then current geographic position of the vehicle. 
The control is operable to provide each instruction only when the then current geographic 
position of the vehicle at least generally matches or corresponds to the particular respective 
geographic location associated with the particular instruction. 
5 For instance, a first instruction is typically downloaded that comprises information as 

to the initial geographic position and heading of the vehicle (e.g., "You are now heading East 
on Maple Street. Continue until you reach Oak Road."). A second instruction may then 
provide information as the vehicle approaches the appropriate turn or intersection or the like 
to take (e.g., "You are now within two blocks of Oak Road. Prepare to turn Right at Oak 

10 Road."). A subsequent instruction may then provide information as to the geographic 
position of the vehicle after the previous step has been completed (e.g., "You are now 
heading South on Oak Road. Continue until you reach Elm Street."). The output thus 
provides separate instructions or steps of the directional information, with each instruction 
coded to a particular geographic location and provided in response to the then current 

15 geographic position of the vehicle. 

Also, if the driver of the vehicle does not correctly turn or passes an appropriate turn 
or the like, the control of the present invention knows this via an input from the in-vehicle or 
vehicle-based global positioning system. As a consequence, a warning instruction may be 
communicated to the driver indicating that the directions are not being appropriately followed 

20 (e.g., "You have passed Oak Road. Please execute a U-Turn and proceed West on Maple 
Street to Oak Road and turn Left at Oak Road."). Also, if the driver turns off a given road 
onto an incorrect road or otherwise strays from the given route, the control may communicate 
a similar warning or instruction to alert the driver that the vehicle is no longer traveling along 
the given route (e.g., "You have left Maple Street, but are not on Oak Road. Return to Maple 

25 Street and continue East on Maple Street to Oak Road, then turn Right on Oak Road."). 

The control is operable to tag or code each of the instructions with a respective 
geographic location or waypoint (alternately, each of the instructions may be tagged or coded 
or associated with a respective geographic location or waypoint at the remote source before 
downloading to the control of the vehicle, without affecting the scope of the present 

30 invention). The control is then operable to only display a particular instruction when the 
geographic location tagged or coded to the particular instruction matches or generally 
matches the actual, then current geographic position of the vehicle. 

The control also receives, preferably continuously, an input from the vehicle-based 

global positioning system that is indicative of the actual, current geographic position of the 
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vehicle as the vehicle travels along the road, highway or the like. The control is then 
operable to compare the tagged or coded geographic location (as associated with the 
respective instructions) with the GPS-derived actual geographic position information. Thus, 
the control may determine when a particular instruction is appropriate to be displayed and/or 
5 communicated to the driver by determining that the GPS-derived actual geographic position 
of the vehicle is now at or at least close to the geographic location associated with a particular 
instruction. 

The user input may comprise a vocal input from the driver of the vehicle to the remote 
source or service center, or may comprise a keypad input or the like, without affecting the 

10 scope of the present invention. Preferably, the geographic position of the vehicle is provided 
to the remote source (such as a service center or the like) via the global positioning system of 
the vehicle and the telematics system of the vehicle. 

In one form, the output of the control is provided to the driver as an audible message. 
In another form, the output of the control is provided to the driver as a visible display. The 

15 visible display may comprise a video display element, an alphanumeric or iconistic display 
element or the like, and may comprise a display on demand type display element, a thin film 
transistor liquid crystal display element, a multi-pixel display element, and/or a multi-icon 
display element and/or the like. In another form, a combination of a visible and audible 
output may be used. 

20 Optionally, the system may include a seat adjustment system that is operable to adjust 

a seat of the vehicle in response to data received via at least one of the vehicle-based 
telematics system and the vehicle-based global positioning system. The seat adjustment 
system may be operable in response to biometric data pertaining to the occupant of the seat of 
the vehicle. 

25 According to another aspect of the present invention, a method for providing 

navigational directions to a driver of a vehicle comprises accessing a remote source or service 
center via a vehicle-based wireless communication system and downloading local 
information from the remote source to a control of the vehicle via the wireless 
communication system in response to a user input. The local information comprises at least 

30 two driving instructions. Each of the at least two driving instructions is associated with or 

linked to a respective, particular geographic location. A current geographic position of the 

vehicle is provided to the control via a vehicle-based global positioning system. Each of the 

at least two driving instructions is provided by the control to the driver in response to the then 

current geographic position of the vehicle and only when the current geographic position of 

4 



the vehicle at least generally matches or corresponds to the particular geographic location 
electronically associated with or linked to the respective one of the at least two driving 
instructions. 

Preferably, the method includes associating or tagging or coding or linking (such as 
5 electronically, digitally or the like) each of the instructions with a respective particular 

geographic location. The control may tag or code the instructions to be associated with the 
respective geographic locations after the instructions have been downloaded, or the remote 
service center may tag or code the instructions to be associated with the respective 
geographic locations before downloading the instructions to the control, without affecting the 

10 scope of the present invention. 

In one form, the at least two driving instructions are visibly displayed to the driver at 
a display of the vehicle. In another form, the at least two driving instructions are audibly 
communicated to the driver via at least one speaker of the vehicle. In a third form, a 
combination of a visible display and audible communication may be used. 

15 According to yet another aspect of the present invention, a navigation system for a 

vehicle comprises a vehicle-based telematics system, a vehicle-based global positioning 
system, and a control. The telematics system is operable to receive a user input from a driver 
of the vehicle and to download directional information to the control of the vehicle in 
response to the user input and an initial geographic position of the vehicle. The directional 

20 information comprises at least two instructions. The control is operable to tag or code or link 
each of the instructions with a respective geographic location. The control is operable to 
provide an output corresponding to a particular instruction only when the geographic location 
tagged or coded or linked to the particular instruction at least generally corresponds to the 
actual current geographic position of the vehicle. 

25 The present invention thus provides for step-by-step instructions or driving directions 

to the driver of a vehicle as the driver is driving the vehicle according to the instructions. 
Each step or instruction is provided either after the previous step or instruction has been 
completed or as the vehicle approaches a turn or intersection or location where the next step 
is to be performed, so that the driver is not overwhelmed with multiple instructions to 

30 remember as the driver drives the vehicle toward the targeted destination. The control or the 

remote source or service center is operable to electronically or digitally or otherwise tag, key, 

code or otherwise associate each instruction or step with a geographic location or waypoint, 

and the control is operable to only display that instruction when the geographic location 

tagged to the instruction generally matches the actual, current geographic position of the 
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vehicle. All of the instructions are provided or downloaded to the vehicle during a single, 
short communication with the remote source or service center via the telematics system, so as 
to avoid multiple communications to the remote service center or a lengthy communication 
with the remote service center, thereby reducing the cost of the instruction service to the 
5 driver of the vehicle. 

These and other objects, advantages, purposes, and features of the present invention 
will become more apparent from the study of the following description taken in conjunction 
with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 FIG. 1 is a top plan view of a vehicle incorporating a navigation system in accordance 

with the present invention; 

FIG. 2 is a block diagram of a navigation system in accordance with the present 
invention; 

FIG. 3 is a top plan view of a vehicle incorporating a seat adjustment system in 
15 accordance with the present invention; and 

FIG. 4 is a block diagram of a seat adjustment system in accordance with the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings and the illustrative embodiments depicted therein, a 

20 navigation system 10 of a vehicle 12 includes a control 14 which is operable to communicate 
an output 16, such as step-by-step directions or driving instructions, to a driver of the vehicle 
based on an initial, current or present geographic position of the vehicle and the desired or 
targeted final destination of the vehicle (FIGS. 1 and 2). The initial geographic position of 
the vehicle and the targeted destination is communicated to a remote source or service center 

25 20 via a telematics system 18 of the vehicle and a global positioning system 22 of the vehicle. 
In response to a user input 24 from the driver or other occupant of the vehicle and the initial 
geographic position of the vehicle, the service center 20 provides or downloads a set of 
instructions or driving directions 26, which is received by the control 14 from the service 
center via the telematics system or wireless communication system 1 8 of the vehicle. Each of 

30 the particular instructions is electronically or digitally or otherwise coded, tagged, keyed, or 
otherwise associated with a respective particular geographic location or waypoint. The 
control 14 then provides the instructions or output 16 to the driver in a step-by-step manner 
based on the GPS-derived, actual, then current geographic position of the vehicle, and with 

the stepping from one step to the subsequent step of the instructions being linked to the then 
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current geographic position of the vehicle in relation to the particular geographic locations or 
waypoints associated with the instructions, as discussed below. 

The driver or the other occupant of the vehicle provides the user input 24 to the 
telematics system or wireless communication system 18 of the vehicle. The user input 24 
5 may include a vocal communication or request for driving instructions or directional 

information to the final destination to an operator or voice input/recognition system of the 
service center or the like 20 associated with the telematics system 18 of the vehicle, or may 
be a keyed-in request or instructions via a keypad or the like to a remote computer system or 
computerized service center or the like, without affecting the scope of the present invention. 

10 The driver or other occupant of the vehicle may provide (such as via a vocal communication 
or via a keypad input or the like) the initial position of the vehicle to the service center or the 
geographic position of the vehicle may be communicated to the service center via a global 
positioning system 22 of the vehicle. 

The remote service center 20 is then operable to download the local map and/or the 

15 driving instructions or directions to a memory storage or control 14 of the vehicle while the 
communication link is open between the service center and the vehicle. Because only the 
local information necessary to direct the driver to the targeted destination is downloaded to 
the control or memory of the vehicle, the download may be completed in a relatively short 
period of time (thus minimizing the time and cost of the communication) and does not require 

20 a large amount of memory or storage space for the information. After the instructions or 

directions are downloaded to the vehicle, the driver may disconnect from the service center to 
avoid additional charges for the communication and service. 

Each of the output instructions provided by the control is electronically or digitally or 
otherwise keyed or coded or tagged or otherwise associated with or linked to a respective or 

25 corresponding geographic location or waypoint. The instructions may be tagged or coded by 
the remote source or service center before the instructions are downloaded to the vehicle, or 
the instructions may be tagged or coded by the control at the vehicle after the instructions 
have been downloaded to the control, without affecting the scope of the present invention. 

The control 14 also receives, preferably continuously, an input from the in- vehicle or 

30 vehicle-based global positioning system 22 which is indicative of the actual, current 

geographic position of the vehicle as it travels along the road, highway or the like. The 

control is then operable to compare the tagged or coded geographic locations as associated 

with the respective instructions with the GPS-derived actual geographic position information. 

Thus, the control is operable to determine when a particular instruction is appropriate to be 
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displayed or communicated to the driver of the vehicle by determining that the actual GPS- 
derived geographic position of the vehicle is now at or at least close to the geographic 
location associated with a particular instruction. The control is then operable to provide the 
separate or particular output instructions to the driver of the vehicle in response to the actual, 
5 then current geographic position of the vehicle matching or corresponding to or approaching 
a particular geographic location or waypoint keyed to or coded to or tagged to or associated 
with a respective, particular instruction. 

Preferably, the output or instructions are provided to the driver of the vehicle in a 
step-by- step manner, where each individual instruction or step is provided based on the then 

10 current geographic position of the vehicle with respect to the keyed or coded geographic 

location. More particularly, each particular instruction is provided to the driver by the control 
only when the actual geographic position of the vehicle at least generally corresponds to or 
matches the particular geographic location associated with or linked to the respective, 
particular instruction. The particular instruction is thus provided to the driver of the vehicle 

15 at the particular time at which the vehicle is positioned at or near a geographic location where 
the particular instruction is most useful to the driver of the vehicle. 

For example, an initial instruction may be electronically or digitally coded to the 
initial geographic position of the vehicle when the directions/instructions are first requested 
(e.g., "You are heading East on First Street"). Each subsequent individual step may be 

20 provided in response to the control detecting or determining (in response to an output of the 
global positioning system) that the vehicle is approaching, at or near the next geographic 
location or waypoint, such as a turn, location, intersection or the like, at which the next step is 
to be performed (e.g., the car is approaching and within a predetermined or threshold distance 
from Main Street and the next instruction is "Turn Left on Main Street"), or in response to the 

25 control detecting or determining (again in response to the global positioning system of the 
vehicle) that a previous instruction or step has been completed (e.g., the car has turned left 
and is now traveling along Main Street and the next instruction is "Proceed North on Main 
Street"). The control is thus operable to provide the next step or instruction only when the 
driver can readily understand the instruction and focus on performing that particular step. 

30 The driver thus does not have to remember all of the multiple steps or turns or street names or 

exits or the like while also driving the vehicle. The driver also thus does not have to remain 

on the line with the remote service center operator and/or does not have to repeatedly contact 

the service center to obtain the instructions again if any of the instructions are forgotten, since 

the local instructions and/or map have been downloaded to the vehicle. 
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The telematics system or wireless communication system 18 of the vehicle may be 
operable to connect to a corresponding service center or operator or voice input/recognition 
system or the like 20 which may provide a variety of information or assistance to the driver 
of the vehicle in response to a vocal message from the dri ver or other occupant of the vehicle 
5 (although the user input may be a keypad input or the like to a computerized service center or 
the like, without affecting the scope of the present invention). Such a communication system 
and service center may be substantially similar to known systems and centers, such as 
General Motors' ONSTAR® Daimler's TELEAID™, Ford's RESCU® or the like, which are 
common in vehicles today. The communication link may be accomplished utilizing various 

10 linking principles, such as the principles disclosed in commonly assigned U.S. Pat. Nos. 
6,420,975 (Attorney Docket DON01 P-787), 6,278,377 (Attorney Docket DON01 P-776), 
6,243,003 (Attorney Docket DON01 P-768), 6,329,925 (Attorney Docket DON01 P-702), 
6,428,172 (Attorney Docket DON01 P-778), 6,326,613 (Attorney Docket DON01 P-783), the 
disclosures of which are hereby incorporated herein by reference. 

15 The driver or occupant of the vehicle may actuate a communication link (such as via a 

push button or the like at the interior rearview mirror or at a console of the vehicle), and 
request from the operator, such as via a voice input, the driving instructions or directions as to 
how to get to a desired or targeted location or destination. The service center may receive the 
initial geographic position of the vehicle (such as in response to the global positioning system 

20 of the vehicle or from the driver), and may access a database to obtain the appropriate local 
map and/or local directions to the targeted destination. The operator may even access the 
vast data banks available at the service center for destinations or locations and may provide 
human interaction to help find the destination of choice if the driver does not know the exact 
address. The operator or service center then downloads the local information or step-by-step 

25 or turn-by-turn directions 26 to the control or memory or storage system 14 of the vehicle 12 
iri a single download. Optionally, it is envisioned that the service center may download or 
provide the information to the vehicle in real time (which may result in a longer opened 
communication link between the vehicle and the service center), without affecting the scope 
of the present invention. 

30 The control 14 is operable to provide the downloaded instructions to the driver of the 

vehicle while the vehicle is driven by the driver toward the targeted destination. The control 
14 provides the information or directions or output 16, such as when/where to turn, how far 
until the turn, and the direction to travel, to the driver as needed. The control may be 
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operable to update the output display or message in real time based on the current geographic 
position of the vehicle as the vehicle travels along the given route. 

The output or instructions may be provided to the driver by the control via an audible 
message or signal, such as via one or more speakers of the vehicle, such as by utilizing 
5 principles of audio systems of the types disclosed in commonly assigned U.S. Pat. No. 

6,243,003; 6,278,377; and 6,420,975, which are hereby incorporated herein by reference, or 
may be provided via a display, such as in a display of an interior rearview mirror 28, such as 
a scrolling display of the type disclosed in commonly assigned U.S. Pat. application, Ser. No. 
09/799,414, filed Mar. 5, 2001 by McCarthy et al. for COMPLETE MIRROR-BASED 

10 GLOBAL-POSITIONING SYSTEM (GPS) NAVIGATION SOLUTION, now U.S. Pat. No. 
6,477,464 (Attorney Docket DON01 P-887), which is hereby incorporated herein by 
reference, or a display on demand type display, such as the types disclosed in commonly 
assigned U.S. Pat. Nos. 5,668,663 and 5,724,187, and U.S. Pat. applications, Ser. No. 
10/054,633, filed Jan. 22, 2002 by Lynam et al. for VEHICULAR LIGHTING SYSTEM 

15 (Attorney Docket DON01 P-962); and Ser. No. 09/793,002, filed Feb. 26, 2001, entitled 

VIDEO MIRROR SYSTEMS INCORPORATING AN ACCESSORY MODULE (Attorney 
Docket DON01 P-869), the entire disclosures of which are hereby incorporated herein by 
reference, or in a display screen or the like at the interior rearview mirror assembly or 
elsewhere within the vehicle, without affecting the scope of the present invention. Other 

20 types of visible displays or locations for such visible displays may be utilized, such as at an 
accessory module or pod or windshield electronic module, an instrument panel of the vehicle, 
a console of the vehicle and/or the like, without affecting the scope of the present invention. 
The visible display may comprise written instructions, icons (such as left and right arrows or 
the like), or any other characters or symbols or indicia which convey to the driver of the 

25 vehicle when/where to turn and/or which direction to travel in order to arrive at the targeted 
destination. Optionally, the output may comprise a combination of a visible display and an 
audible message or signal, without affecting the scope of the present invention. 

As indicated above, a variety of means may be utilized to visually convey the 
direction instructions to the driver of the vehicle. For example, and such as described in U.S. 

30 Pat. application, Ser. No. 09/799,414, filed Mar. 5, 2001 by McCarthy et al. for COMPLETE 

MIRROR-BASED GLOBAL-POSITIONING SYSTEM (GPS) NAVIGATION SOLUTION, 

now U.S. Pat. No. 6,477,464 (Attorney Docket DON01 P-887), which is hereby incorporated 

herein by reference, a text display may be provided and/or an iconistic display may be 

provided, such as a display readable through the interior rearview mirror reflective element 
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itself. In this regard, use of a display on demand (DOD) type display (such as disclosed in 
commonly assigned, U.S. Pat. applications, Ser. No. 10/054,633, filed Jan. 22, 2002 by 
Lynam et al. for VEHICULAR LIGHTING SYSTEM (Attorney Docket DON01 P-962), and 
Ser. No. 09/793,002, filed Feb. 26, 2001, entitled VIDEO MIRROR SYSTEMS 
5 INCORPORATING AN ACCESSORY MODULE (Attorney Docket DON0 1 P-869), and in 
U.S. Pat. Nos. 5,668,663 and 5,724,187, the entire disclosures of which are hereby 
incorporated by reference herein), may be preferred. For example, a video display element or 
a video display screen or an information display element can be used (such as an elongated 
alphanumeric/multi-pixel/multi-icon display element and/or such as an LCD display or an 

10 emitting display element, such as a multi-pixel electroluminescent display or field emission 
display or light emitting diode display (organic or inorganic) or the like) which is disposed 
within the mirror housing of the interior mirror assembly of the vehicle, and located behind 
the mirror reflective element in the mirror housing, and configured so that the information 
displayed by the display element (that is positioned to the rear of the reflector of the mirror 

15 reflective element) is viewable by the driver through the mirror reflective element. Such a 
display can be accomplished by partially or wholly removing the reflector in the area of the 
display or, more preferably, by providing a display on demand type display, whereby the 
reflective element comprises a transflective element, as discussed below. 

Preferably, and such as is disclosed in U.S. Pat. application, Ser. No. 09/793,002, filed 

20 Feb. 26, 2001 , entitled VIDEO MIRROR SYSTEMS INCORPORATING AN ACCESSORY 
MODULE (Attorney Docket DON01 P-869), the video display screen or other visible display 
element or elements may be disposed behind the mirror reflective element so that the 
information displayed is visible by viewing through the mirror reflective element of the 
interior rearview mirror assembly, with the reflective element preferably comprising a 

25 transflective mirror reflector such that the mirror reflective element is significantly 

transmitting to visible light incident from its rear (i.e. the portion furthest from the driver in 
the vehicle), with at least about 1 5% transmission preferred, at least about 20% transmission 

r 

more preferred, and at least about 25% transmission most preferred, while, simultaneously, 
the mirror reflective element is substantially reflective to visible light incident from its front 
30 (i.e. the position closest to the driver when the interior mirror assembly is mounted in the 
vehicle), with at least about 60% reflectance preferred, at least about 70% reflectance more 
preferred, and at least about 75% reflectance most preferred. 

Preferably, a transflective electrochromic reflective mirror element is used (such as is 
disclosed in U.S. Pat. application, Ser. No. 09/793,002, filed Feb. 26, 2001, entitled VIDEO 



MIRROR SYSTEMS INCORPORATING AN ACCESSORY MODULE (Attorney Docket 
DON01 P-869); and/or in U.S. Pat. Nos. 5,668,663 and 5,724,187, the entire disclosures of 
which are hereby incorporated by reference herein) that comprises an electrochromic medium 
sandwiched between two substrates. With the likes of a TFT LCD video display or a light 
5 emitting information display disposed behind the rear substrate of a third-surface transflective 
electrochromic mirror reflective element in a "display-on-demand" configuration (such as 
disclosed in U.S. Pat. applications, Ser. No. 10/054,633, filed Jan. 22, 2002 by Lynam et al. 
for VEHICULAR LIGHTING SYSTEM (Attorney Docket DON01 P-962), and Ser. No. 
09/793,002, filed Feb. 26, 2001, entitled VIDEO MIRROR SYSTEMS INCORPORATING 

10 AN ACCESSORY MODULE (Attorney Docket DON01 P-869), which are hereby 

incorporated herein by reference), the presence of (and the image or information displayed 
by) the video display screen or information display is only principally visible to the driver 
(who views the display through the transflective mirror reflective element) when the 
information display element is powered so as to transmit light from the rear of the mirror 

15 reflective element through the transflective mirror reflector to reach the eyes of the driver. 
Preferably, a single high-intensity power LED, such as a white light emitting LED 
comprising a Luxeon™ Star Power LXHL-MW1 A white light emitting LED having (at a 25 
degree Celsius junction temperature) a minimum forward voltage of 2.55 volts, a typical 
forward voltage of 3.42 volts, a maximum forward voltage of 3.99 volts, a dynamic resistance 

20 of 1 ohm and a forward current of 350 milliamps, and as available from Lumileds Lighting 
LLC of San Jose, CA., is used as a backlight for the TFT LCD video screen. Alternately, a 
plurality of such single high-intensity power LEDs (such as an array of two or of four such 
power LEDs) may be placed behind the TFT LCD video screen so that the intense white light 
projected from the individual single high-intensity power LEDs passes through the TFT LCD 

25 element and through the transflective electrochromic element, preferably producing a display 
intensity as viewed by the driver of at least about 200 candelas/sq. meter; more preferably at 
least about 300 candelas/sq. meter; and most preferably at least about 400 candelas/sq. meter. 
Alternately, cold cathode vacuum fluorescent sources/tubes can be used for backlighting and 
optionally can be used in conjunction with LED backlighting. 

30 Note that other display locations are possible for display of the video image or 

information display, such as a map and/or a text message comprising driving instructions, to 
the driver or occupant of the vehicle. For example, a video image may be displayed on an 
LCD video screen of flip-down display (such as is disclosed in U.S. Pat. application, Ser. No. 
09/793,002, filed Feb. 26, 2001, entitled VIDEO MIRROR SYSTEMS INCORPORATING 



AN ACCESSORY MODULE (Attorney Docket DON01 P-869), incorporated above), or on a ; 
video screen incorporated into the rearview mirror assembly, such as the type disclosed in 
U.S. provisional applications, Ser. No. 60/439,626, filed Jan. 13, 2003 (Attorney Docket 
DON01 P-1061); Ser. No. 60/489,812, filed Jul. 24, 2003 (Attorney Docket DON01 P-l 100); 
5 and Ser. No. 60/492,225, filed Aug. 1, 2003 (Attorney Docket DON01 P-l 107), which are 
hereby incorporated herein by reference. Optionally, for example, a video display located in 
the front instrument panel can be used, or a video display located in an overhead console 
(such as an overhead accessory module or system as described in U.S. provisional 
applications, Ser. No. 60/489,812, filed Jul. 24, 2003 (Attorney Docket DON01 P-l 100); and 
10 Ser. No. 60/492,225, filed Aug. 1, 2003 (Attorney Docket DON01 P-l 107), which are hereby 
incorporated herein by reference) can be used, without affecting the scope of the present 
invention. 

Alternately, as outlined above, a local area map may be downloaded to the control 
from the external service provider or service center and the control may be operable (such as 

15 by using the principles disclosed in U.S. Pat. applications, Ser. No. 10/054,633, filed Jan. 22, 
2002 by Lynam et al. for VEHICULAR LIGHTING SYSTEM (Attorney Docket DON01 P- 
962), and Ser. No. 09/793,002, filed Feb. 26, 2001, entitled VIDEO MIRROR SYSTEMS 
INCORPORATING AN ACCESSORY MODULE (Attorney Docket DON01 P-869), which 
are hereby incorporated herein by reference) to feed such a map to the likes of a thin film 

20 transistor (TFT) liquid crystal (LC) video screen or other type of video screen or display 
element or display system, and with the instructions being conveyed by alphanumeric 
characters and/or indicia or the like and/or by highlighting portions of the map display. Such 
highlighting may be controlled by the in- vehicle control or control unit based on actual, 
current vehicle position information as determined by the in-vehicle or vehicle-based global 

25 positioning system. Thus, the vehicle owner need not buy into or have in the vehicle a full 
map of all areas to which the vehicle may be driven (such as regional maps or national maps 
or the like). 

Alternately, a low cost, multi-pixel display (such as the type disclosed in U.S. 

provisional application, Ser. No. 60/373,932, filed Apr. 19, 2002 by McMahon for VEHICLE 

30 IMAGING SYSTEM (Attorney Docket DON01 P-974), and in U.S. pat. application, Ser. No. 

10/418,486, filed Apr. 18, 2003 by McMahon et al. for VEHICLE IMAGING SYSTEM 

(Attorney Docket DON01 P-l 070), which are hereby incorporated herein by reference), such 

as a low cost multi-pixel vacuum fluorescent display, a low cost multi-pixel organic light 

emitting diode (OLED), a low cost multi-pixel field emission display, or any other or similar 
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multi-pixel light emitting display or the like may be utilized, without affecting the scope of 
the present invention. The local area map, with the instructions iconistically displayed 
thereon, may be displayed on such a multi-pixel display or the like in response to the control 
receiving an input or download from the telematics system and/or the in- vehicle or vehicle- 
based global positioning system. 

It is further envisioned that the control may provide a warning or alert to the driver of 
the vehicle when the actual geographic position of the vehicle (as provided by the global 
positioning system of the vehicle) is not where it should be based on the instructions received 
from the remote service center. For example, the control may instruct the driver to turn 
around or otherwise get back onto the given route, or the control may instruct the driver to 
contact the service center to obtain updated directions based on the new position of the 
vehicle. This may be done if, for example, the geographic position of the vehicle is outside 
of a predetermined or threshold range or distance of the next location or waypoint, or if the 
geographic position of the vehicle is past the location or waypoint. Optionally, the control 
may provide audible chirps or other audible signal or the like delivered by a speaker to alert 
the driver when approaching a turn or to indicate to the driver that the driver has missed a 
turn. 

The control may also be operable to continuously monitor the actual geographic 
position of the vehicle and compare to the locations or waypoints associated with the 
instructions even after the vehicle has strayed from the given route. As discussed above, the 
control may provide instructions to turn around to get back on the given route. However, if 
the vehicle continues along a different path (such as in situations where the driver gets lost 
and attempts to find a way back to the given route, or where the driver may take an alternate 
route, such as an alternate route known to the driver or a detour or the like), but eventually 
arrives at one of the geographic locations or waypoints associated with the downloaded 
instructions, the control may be operable to recognize that the vehicle is back on the given 
route and resume communicating/displaying the appropriate instructions to the driver to 
direct the driver to the targeted destination. 

During operation, as the driver is driving the vehicle, the driver may access or contact 

a service center via the telematics system 18 of the vehicle, such as ONSTAR®, TELE AID™, 

RESCU® or the like, depending on the type of vehicle, and request driving directions to a 

particular desired destination or targeted location. The operator or service center may 

provide the directions to the desired destination from the known position of the vehicle 

(which may be provided by the driver to the service center or may be known by the service 
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center in response to the global positioning system of the vehicle). Preferably, the service 
center communicates the directions and downloads the directions to a storage location or 
control of the vehicle. The directions or instructions are electronically or digitally or 
otherwise coded or tagged or otherwise associated with or linked to a particular geographic 
5 location or waypoint either by the remote service center or by the control. The control is then 
operable to provide the directions in sections or parts or steps, with each separate, particular 
step or instruction being provided to the driver in response to the current geographic position 
of the vehicle (based on a signal from the global positioning system of the vehicle) generally 
corresponding to a particular geographic location or waypoint associated with the particular 

10 step or instruction. For example, a step may be provided in response to the vehicle 

completing a previous step of the directions, and/or may be provided in response to the 
vehicle approaching (such as the vehicle being within a threshold distance of) the street, 
intersection, location or the like at which the next step or turn is to be performed, without 
affecting the scope of the present invention. 

15 Therefore, the present invention provides a navigation system which is operable to 

provide step-by-step instructions to a targeted destination to a driver of a vehicle while the 
driver is driving the vehicle toward the targeted destination. The instructions are downloaded 
from a remote database at a remote service center or the like via a telematics system or 
wireless communication system of the vehicle. The instructions may then be provided to the 

20 driver only as needed by the driver, since they are coded or associated with or linked to 

particular geographic locations or waypoints, thereby simplifying the instructions so that the 
driver will be able to understand each step and execute the step accordingly. The instructions 
may be downloaded to a storage or memory location or system of the vehicle during a brief 
communication or connection with the remote service center, so that the driver does not have 

25 to remain connected with the remote service center or repeatedly contact the service center to 
receive updated instructions as the driver drives the vehicle toward the targeted destination. 
The downloaded instructions are only the local instructions and thus do not require an 
excessive amount of time to download nor do they require an excessive amount of storage 
space or memory on the control. Thus, the remote service center, operator, computerized 

30 system or the like maintains the detailed maps and directories, and feeds back or downloads 

wirelessly to the vehicle the local information or map for communication or display to the 

driver of the vehicle for directional guidance information. 

Optionally, the telematics system or communication link or other system may be 

operable to download data, such as via ONSTAR® or other communication system, or via a 
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global positioning system or the like, to the vehicle or to a control or system or accessory of 
the vehicle. The data may be used to adjust an accessory or system of the vehicle or to set the 
accessory or system of the vehicle to a desired or appropriate setting in response to the data 
and/or in response to other vehicle or driver characteristics or status. 
5 For example, data pertaining to the location of the vehicle, the time of day, the date, 

weather conditions and/or driving conditions may be provided to the vehicle for use in 
adjustment of an accessory or system of the vehicle. For example, such data may be used by 
a seat adjustment system, such that adjustment of the driver or passenger seat of the vehicle 
may be made in response to changes in such data. This may be beneficial because, for 

10 example, during long journeys, the seat adjustment or position at the start of the journey may 
not be comfortable or appropriate later on in the long journey. The seat adjustment system of 
the present invention thus may be operable to adjust the seat position or lumbar support or the 
like (and the mirror position or positions may also be adjusted accordingly) in response to 
various conditions, such as the length of the journey, altitude of the vehicle, driving 

15 conditions and/or the like. The seat adjustment system thus may make dynamic adjustments 
of the seat or seats to keep the driver or occupants of the vehicle comfortable or alert. 

Optionally, it is envisioned that the seats of the vehicle may have a massage 
capability. In such applications, the seat adjustment system or seat control system may detect 
that the vehicle is on a long journey, and may activate the massage function to enhance the 

20 comfort to the driver of the vehicle. Such an adjustment or control may also be enabled if 
rural highway conditions are detected or other driving conditions where such a feature may 
be desired. It is further envisioned that the seat adjustment or control system may be 
programmable, such that a particular driver or occupant may indicate what changes he or she 
may desire in certain conditions. The seat adjustment system may then automatically activate 

25 such features or changes when the specified conditions are detected. 

Optionally, the adjustment may also or otherwise be made in response to biometric 
data about the driver or occupant that is presently occupying the seat. It is known to use body 
measurements to order clothing tailored to the body measurements. Many catalogue clothing 
companies are now taking body scan measurements to order clothing on line. These 

30 measurements ensure a substantially perfect fit of the ordered clothing. Such body scan 
measurements or data or other such biometric data may be entered into the vehicle seat 
adjustment system, or may be communicated to the vehicle seat adjustment system, such as 
via the telematics system or other communication system or data system or the like. The seat 
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adjustment system may then adjust the seat (and the mirrors may be adjusted as well) in 
response to detection of a particular person and/or their biometric characteristics or data. 

Referring now FIGS. 3 and 4, a biometric seat adjustment system 1 10 is operable to 
adjust the seats 1 12 of a vehicle 114. The biometric seat adjustment system 1 10 may adjust a 
5 driver seat 1 12a, a front passenger seat 1 12b, and/or one or more rear passenger seats 1 12c 
via a powered seat adjustment mechanism 116 (FIG. 4) at the respective seats in response to 
biometric data or information pertaining to a person that may be sitting in or may be about to 
sit in one of the vehicle seats. As shown in FIG. 4, biometric seat adjustment system 110 
includes a control 118, which may store biometric data 120 in a memory and/or may receive 

10 biometric data 120 from a remote source or an input device or communication (not shown). 
Control 1 18 is operable to control or adjust the seat adjustment mechanism 1 16 to adjust the 
seats 112 of the vehicle (such as lumbar support, seat travel, seat height, etc.) in response to 
the stored biometric data and/or input. For example, a person may have their biometric data 
or characteristics stored in a memory of control 118, and may select a particular code or 

15 setting corresponding to their data (such as "position 1" of the seat adjustment system), 
whereby control 118 adjusts the adjustment mechanism of the particular selected seat in 
response to the data. Alternately, a person may have their biometric data or characteristics 
stored in a portable device (such as a key fob, PDA, or the like) or at a remote location or 
device, and may have the biometric data or characteristic communicated to the control 118, 

20 whereby control 118 may adjust the adjustment mechanism of the particular selected seat in 
response to the communication. The control 118 may also be operable to control or adjust a 
setting of an interior rearview mirror 122, an exterior rearview mirror or mirrors 124, a 
steering wheel 126 and/or the like in response to the input or communication. 

The present invention thus provides a vehicle seat adjustment in response to biometric 

25 data, such as various body dimensions, weight, sex, age and the like. Such body dimension 
measurements, such as those taken for ordering clothing, may be made on a person and may 
be contained in the person's computer or the like, along with other biometric data or 
characteristics of the person (and optionally may include preferences of the person). These 
data may be loaded into the vehicle computer and/or seat adjustment system. The seat 

30 adjustment system receives the data and may be operable to pre-adjust the driver seat (or 
passenger seat or other seat) of the vehicle in response to the data so that the seat that the 
person will sit in is set to the person's precise body measurements and other data. 
Additionally, the adjustment system may pre-adjust an interior rearview mirror, exterior 
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rearview mirror or mirrors, steering wheel and/or the like in response to the measurements or 
inputs. 

The body dimensions may be saved in a person's computer or PDA, such as done for 
ordering clothing. Such measurement and saving technology now exists and is used by some 
5 catalogues, such as Lands 1 End and/or Levi (which provides for measurements in their stores 
and these measurements are stored in the person's file for ordering perfect fit jeans). 
Alternately, a vehicle dealer may perform simple measurements on a person (like a tailor 
with a new suit). This information may then be used to adjust the seat in the person's vehicle 
to the person's body size, weight, age, sex, etc. For example, the vehicle dealer may 

10 download the information or data for a person or person's (such as a driver and their spouse) 
into memory positions 1 and 2 of a vehicle seat adjustment memory of the person's vehicle. 
Optionally, the data may be downloaded into a Bluetooth (or other communication protocol) 
enabled phone, PDA or key fob, which may then be used to communicate the data to the 
targeted vehicle. Such an approach would be particularly suitable for and advantageous to 

15 use with rental cars. 

The biometric seat adjustment system preferably utilizes the normal memory seat 
adjustment system or mechanisms currently in some vehicles, such as high end vehicles. 
While the seats today can be adjusted to a person's particular preferences, it is likely that most 
people take awhile to get themselves comfortable. By using a few body dimensions and the 

20 person's weight (and maybe other information or characteristics as well), the present 
invention may set the seat or seats substantially perfectly before or when the person or 
persons first get into the vehicle. 

It is envisioned that the biometric data measurement event may occur in the vehicle 
(such as by an in-vehicle laser or similar scanners and/or cameras that measure the driver's 

25 and/or passengers' biometric dimensions). Alternately, the biometric data may be measured 
external to the vehicle (such as at a dealership "booth" when the driver is ordering and/or 
receiving delivery of the vehicle or at a biometric measurement booth at a Mall or other store 
or facility or the like) and may be provided to the vehicle in a manner such as described 
above and/or via, for example, an ONSTAR® telematics service or via a similar 

30 telecommunication system or event or the like. 

It is further envisioned that more than the seat or seats (lumbar support/seat travel/seat 

height etc.) may be adjusted in response to the individual biometric data stored in or 

communicated to the vehicle memory system. For example, exterior and/or interior mirror 

reflective elements may be moved or adjusted in response to such stored or input biometrics 
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data, which may be called up or loaded when that particular individual sits in one of the seats 
of the vehicle. Additionally, other accessories or systems of the vehicle may be adjusted or 
customized, such as suspension characteristics; steering column tilt; size of display characters 
(for example, older drivers may desire larger alphanumerical display digits); and/or the like, 
in response to the biometric data of a particular individual. 

Therefore, the present invention provides a navigation system which is operable to 
provide step-by-step instructions to a targeted destination to a driver of a vehicle while the 
driver is driving the vehicle toward the targeted destination. The instructions are downloaded 
from a remote database at a remote service center or the like via a telematics system or 
wireless communication system of the vehicle. The instructions may then be provided to the 
driver only as needed by the driver, since they are coded or associated with or linked to 
particular geographic locations or waypoints, thereby simplifying the instructions so that the 
driver will be able to understand each step and execute the step accordingly. The present 
invention may also provide a seat adjustment function that automatically adjusts the seat of 
the vehicle in response to data communicated to the vehicle via a telematics system or a 
global positioning system or the like. The seat adjustment system or function may be 
operable to adjust the seat of the vehicle in response to biometric data of the person 
occupying the seat. The interior and/or exterior rearview mirrors may also be adjusted in 
response to the data or seat adjustments. 

Changes and modifications in the specifically described embodiments may be carried 
out without departing from the principles of the present invention, which is intended to be 
limited only by the scope of the appended claims as interpreted according to the principles of 
patent law. 
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